Summary: Morphological investigation of the ultimobranchial body (Ult) of the Urodeles amphibian red-bellied Japanese newt (Cynops pyrrhogaster) revealed that it had only one Ult located on the left behind the arch of the aorta between the paired thyroid glands and parathyroid glands to the left of the trachia. The Ult had no capsule and consisted of a group of follicles. The follicles were made up of the cubic epithetical cells. The average size of the Ult
The follicular cells of the Ult were differentiated by lead-hematoxylin staining. They also reacted positively in the immunohistochemical method using antiserum against pig calcitonin.
This was a clear indication that these cells were related to the secretion of calcitonin.
Concerning the ultimobranchial body (Ult) of the Anura amphibians, there are already some detailed studies on the ontogeny, morphology, and physiology of the frog (Robertson and Swartz, 1964a; Robertson, 1971) and, more recently, a study on the localization of calcitonin (Cal) in the toad by immunohistochemical method (TrelihauLahille et al ., 1984) .While the homeostasis of calcium in blood serum and the secretion of Cal in the Urodeles amphibians are assumed to be different from those in the Anura amphibians, there are very few reports on the former except some morphological studies (Steinitz and Stone, 1954; Sehe, 1960) and an immunohistochemical study using Cal antiserum by Sasayama et al. (1984) , who report positive reactions of the parenchymal cells in the newt Ult.
The purpose of this study is to make morphological measurement and microscopic observation of the Ult and its adjacent cervical regions including thyroid glands and parathyroid glands in the Urodeles amphibian red-bellied Japanese newt (Cynops pyrrhogaster: hereafter "newt"). The localization of Cal in the Ult was also attempted by means of immunohistochemical method.
Materials and Methods
The total of 35 newts captured in Gifu Prefecture were used in this experiment. 18 were male and 17 were female. Their body lengths varied from 8.5 to 13.5 cm.
The newts were anesthetized in water with the anesthetic for cold-blooded animals MS 222 (Sankyo K.K.). After incising the newts from the cervical region to the thorax, a large segment around the heart and a small segment around the main artery were removed. The large segments were fixed for 20 hours, and the small segments for 3-4 hours, with GPA fixative.
The fixed samples were embedded in paraffin by conventional method and were cut into 6 pun horizontal serial sections. The cut sections were subjected to hematoxylineosin (HE) staining, Davenport's silver impregnation (Davenport, 1930) as modified by Kameda (Kameda, 1968) , Grimelius' silver impregnation (Grimelius, 1968) , and leadhematoxylin staining (Solcia et al., (1969) .
PAP (perioxidase-antiperioxidase complex) method (Stemberger et al., 1970) and ABC (Avidin-Biotin-perioxidase complex) method (Hsu et al., 1981) were employed as immunoperioxidase methods. DAKO PAP KIT TM K519 was used for PAP method and Biomeda HISTOSCAN TM KIT 04401 was used for ABC method. Instead of the primary antibody contained in the kits (synthesized human Cal), the antiserum prepared in our laboratory against pig Cal Schematic diagram showing the anatomy of the cervical region of the red-bellied Japanese newt (Cynops pyrrhogaster). E: esophagus, H: heart, P: parathyroid gland, TR: trachia, U: ultimobranchial body. The ultimobranchial body is located on the left behind the arch of the aorta.
(Yamanouchi Pharmaceutical Co.) was used as a primary antibody.
The HE stained specimens were used for the measurement of the cervical organs. The ventro-dorsal lengths and left-right lengths were measured by the use of microscopic manometer and micrographs. The caniocaudal lengths were calculated from the thickness and the number of serial sections. Based on these data, schematic diagrams indicating relative positions of the organs were drawn (Figs. 1, 2) .
Results
Morphological observation (HE stained specimens)
The observation of serial sections revealed that in the newt one Ult is found on the left behind the arch of the aorta between the two thyroid glands and parathyroid glands to the left of the tranchia (Figs. 1, 2, 3A) .
The Ult had no capsules. It existed as a group of follicles of various sizes in the connective tissue and was not rich in capillary vessels. The follicular cells consisted of multilayered cubic epithelia and some of them had some cilia extending into the follicular lumen (Fig. 3B ). There were eosinophilic colloidal substances and cellular debris in the lumen (Figs. 4, 6 ). Two to three kinds of follicular cells were observed. There were no histological differences between male and female newts (Figs. 5, 6). The symmetrically positioned thyroid glands comprised a large number of follicles but the development of capsules was rather poor (Fig. 7A) . The follicles were made up of single-layered cubic epithelia. The nucleus was slightly larger than that of the Ult. The follicular lumen was filled with eosinophilic colloidal substances (Fig. 7B) .
A pair of parathyroid glands consisted of cells about the same size as those of the Ult. These cells had either round or oval nucleus. Connective tissues rich in capillary vessels were found among the cells (Figs. 8A, 8B).
None of the Ult cells reacted positively to either Davenport's or Grimelius' silver impregnation. However, some of the follicular cells reacted positively to lead-hematoxylin staining (Fig. 9 ). These positively reacting cells were either (1) those found on the fundus membrane of the follicular wall not facing the lumen as in the case of the follicular cells of the thyroid glands, (2) those with entire cytoplasm reacting positively, or (3) those containing positively reacting granules in the part closer to the lumen. There were also some follicular cells which did not react at all to leadhematoxylin staining (Figs. 10, 11 ).
The measurements
The dimensions of the cervical organs (Ult, parathyroid glands, and thyroid glands) are shown in Table 1 .
Some of the measurements not shown on the table are: the number of follicles in the newt Ult, 12±5; diameter of follicles, 64 -±12 ,um; diameter of follicular lumens in the left thyroid gland, 257±36 pm; in the right thyroid gland, 249 ±66 gm.
Immunohistochemical observation
In localizing Cal in the newt Ult, positive reactions were observed in some of the follicular cells only when antiserum against pig Cal was used as a primary antibody in PAP method (Fig. 12) .
Discussion
There are a number of studies on the Anura amphibians. Especially on the frog we can find detailed studies on the developmental process of Ult starting from tadpole and on the calcium metabolism (1964 a, b) also report on the existendce of paired Ult on either side of the glottis in the frog.
As reported by Sehe (1960), the newt has only one Ult on the left behind the arch of the aorta between the trachia and the esophagus.
The location and the shape of the parathyroid glands confirmed in this study agreed to the report made by Setoguchi et al. (1970) .
According to Robertson and Swartz (1964b), the frog Ult consists of 1-2 follicles of 300-410 pm and epitherial cells made up of multi-layered columnar epithelia and several other types of cells. Unlike the frog Ult, the newt Ult consists of over a dozen small follicles with cubic epithelia. The shape of follicles and the development of capillary vessels found in the fishes (Sehe, 1960; Takagi and Yamada, 1977) were not found in the newt.
In order to differentiate Ult C-cells (parafollicular cells) for light microscopy, Davenport's and Grimelius' silver impregnation and lead-hematoxylin staining are often employed. However, Buffa et al. report that neihter Davenport's nor Grimelius' silver impregnation is effective in differentiating Ccells. Kameda (1968) also points out that the remaining Ult cells in the thyroid glands do not show any positive reaction in Davenport's silver impregnation. Takagi and Yamada (1984), after applying Grimelius' silver impregnation and lead-hematoxylin staining to the grass parakeet Ult, discovered that although some positively racting cells were observed in both methods, the cells reacting positively in one method do not necessarily react positively in the other method.
The newt Ult showed no positive reaction to Davenport's or Grimelius' silver impregnation, but some follicular cells reacted positively to lead-hematoxylin straining. However, these reactions were not uniform and were weaker than those of the dog thyroid gland C-cells or the grass parakeet Ult. No causes for these varied reactions were found in the present study.
The thyroid glands were the largest of the cervical organs. When the parathyroid glands and the Ult are compared, although the dimensions of the Ult were larger because of the lack of capsule and the scattered nature of the follicles, the parathyroid glands were actually larger than the Ult.
The lack of uniformity in the size of each organ was noticeable. But there was no correlation between the sizes of organs and the body length or sex. No left-right difference was found in paired organs such as the thyroid glands and the parathyroid glands.
In their immunohistochemical study of the amphibian Ult, Treilhau-Lahille et al. , 1984) . In this aspect, it was not possible to determine whether the lack of reaction indicated that the lumen and its contents had nothing to do with Cal or that the method employed was not appropriate or sufficient enough to produce positive reactions.
In discussing the structure of Cal, Kameda (1982) reports that immunoreactions are rather poor between animals of different amino acid configuration in Cal. The fact that the antiserum against pig Cal produced positive reactions in the newt Cal suggests the possibility that the structures of the newt Cal and the pig Cal are similar to each other. In this study, it has been proved immunohistochemically that even antiserum against pig Cal can produce positive reactions in some of the amphibians. 
